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DETAILED ACTION 
Response to Arguments 

1 . Applicant's arguments with respect to claims 1 -1 7 have been considered but are 
moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1-10 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Trucco et al. (PGPub. No. 2005/0033167 A1). 

Trucco et al. 4 167 teaches an ultrasonic transmitting and receiving apparatus 
comprising: an ultrasonic array including plural ultrasonic transducers for transmitting 
ultrasonic waves and receiving ultrasonic echoes reflected from an object to be 
inspected (abstract); drive signal generating means for generating drive signals for 
respectively driving the plural ultrasonic transducers (abstract); transmission control 
means for controlling the drive signal generating means such that ultrasonic waves 
transmitted from the plural ultrasonic transducers form at least one ultrasonic beam 
[0090-0091]; signal processing means for performing reception focusing processing on 
plural detection signals obtained based on the ultrasonic echoes received by the plural 
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ultrasonic transducers so as to form a reception focal point in at least within the object 
thereby obtaining plural detection signals relating to the at least one region [0009]; and 
calculating means for calculating image data relating to the at least one region on the 
basis of the plural detection signal relating to the at least one region and the plural 
different acoustic pressure intensity profiles [0044]. Trucco et al. '167 also teaches that 
the plural different acoustic pressure intensity profiles represent one of acoustic 
pressure intensity and acoustic pressure intensity ratios in plural regions included in an 
isochronal surface as a surface where ultrasonic beams reach in a predetermined time 
elapsed from being transmitted [0005; 0008; 0011; 0039]. Trucco et al. '167 also 
teaches optimizing the scan to image a plurality of regions along a depth range that also 
includes a focusing depth [0009; 0035-0036]. Trucco et al. '167 also describes 
optimized beam patterns for each of a plurality of penetration depths [0037]. Trucco et 
al. '167 also teaches that the calculating means calculates the image data by obtaining 
a solution of simultaneous equations which have image data relating to said at least one 
region as unknown and which are constructed based on the plural detection signals 
relating to said at least one region and plural acoustic pressure intensity profiles relating 
to said at least one region [0056-0057]. Trucco et al. '167 also teaches that calculating 
means calculates the image data by obtaining a solution of simultaneous equations 
which have components corresponding to image data relating to said at least one region 
as unknowns and which are constructed based on the plural detection signals relating to 
said at least one region and plural acoustic pressure intensity profiles relating to said at 
least one region [0058-0064]. 
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Trucco et al. '167 does not expressly teach a storage means for storing plural 
different acoustic pressure intensity distribution formed by transmitting ultrasonic beams 
and the reception focusing processing to be performed in the signal processing means. 
However, It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify Trucco et al. '167 to include a storage means. The motivation to 
modify Trucco et al. '167 to include a storage means would have been to allow for 
repeated examinations. 

4. Claims 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Trucco 
et al. '167 in view of Drukarey et al. (USPN 5,105,814). 

Trucco et al. '167 teaches all the limitations of the claimed invention except for 
expressly teaching that the calculating means calculates the image data by obtaining 
vector "x" from an equation Ax=b where "b" represents a vector having components 
corresponding to the plural detection signals relating to the at least one region, "A" 
represents a matrix having components corresponding to plural acoustic pressure 
intensity ratios in plural acoustic pressure intensity profiles relating to the at least one 
region, and "x" represents a vector having components corresponding to image data 
relating to the at least one region. 

In a similar field, Drukarey et al. 814 teaches a calculating means that calculates 
image data by obtaining vector "x" from an equation Ax=b where "b" represents a vector 
having components corresponding to the plural detection signals relating to the at least 
one region, "A" represents a matrix having components corresponding to plural acoustic 
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pressure intensity ratios in plural acoustic pressure intensity profiles relating to the at 
least one region, and "x" represents a vector having components corresponding to 
image data relating to the at least one region, using (col. 9, lines 23-67; col. 10, lines 
1-52). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify Trucco et al. '167 in view of Drukarey et al. '814. The motivation to 
modify Trucco et al. '167 would have been to calculate image data through the use of 
simple, linear algebra. 

5. Claims 12-16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Trucco et al. '167 in view of Drukarey et al. '814 as applied to claim 1 1 above, and 
further in view of Ebbini et al. (PGPub. No. 2003/0212326 A1). 

Trucco et al. '167 in view of Drukarey et al. '814 teaches all the limitations of the 
claimed invention except for expressly teaching that the calculating means obtains the 
vector "x" by obtaining a generalized inverse matrix of the matrix "A" which satisfies the 
equation Ax=b. Trucco et al. '167 in view of Drukarey et al. '814 also does not expressly 
teach that the calculating means obtains the vector "x" by performing singular value 
decomposition on the matrix "A", reducing a rank of the matrix "A" by discarding singular 
values less than a predetermined value, and obtaining a generalized inverse matrix of 
the matrix A* which has a reduced rank. Trucco et al. '167 in view of Drukarey et al. '814 
also does not expressly teach that the calculating means obtains a least square solution 
of the vector "x" which satisfies the equation Ax=b in the case where the matrix "A" have 
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"m" rows and "n M columns where m>n. Trucco et al. '167 in view of Drukarey et al. '814 
also does not teach a calculating means that obtains the vector "x" by obtaining an 
inverse matrix A.sup.-1 of the matrix "A" in accordance with one of (i) an exact method 
including a sweeping-out method and (ii) an iterative method in the case where the 
matrix "A" is a square matrix and a regular matrix. 

Ebbini et al. '326 teaches a calculating means that obtains the vector "x" by 
obtaining a generalized inverse matrix of the matrix "A" which satisfies the equation 
Ax=b [0100]. Ebbini et al. '326 also teaches a calculating means obtains the vector "x" 
by performing singular value decomposition on the matrix "A", reducing a rank of the 
matrix "A" by discarding singular values less than a predetermined value, and obtaining 
a generalized inverse matrix of the matrix A 1 which has a reduced rank [0101-0103]. 
Ebbini et al. '326 also teaches a calculating means that obtains a least square solution 
of the vector "x" which satisfies the equation Ax=b in the case where the matrix "A" have 
"m" rows and "n" columns where m>n [0099]. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify Trucco et al. '167 in view of Drukarey et al. '814. The motivation to 
modify would have been to use simple linear algebra to simplify the calculations by the 
calculating unit. 

6. Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over Trucco 
et al. '167 in view of Ebbini et al. '326 
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Trucco et al. '167 teaches error margins corresponding to variable isochronal 
surfaces. However, Trucco et al. '167 does not expressly teach a correction means for 
correcting acoustic pressure intensity profiles corresponding to a second isochronal 
surface based on detection signals relating to a predetermined region and acoustic 
pressure intensity profiles corresponding to a first isochronal surface. 

Ebbini et al. '326 teaches a correction means for correcting acoustic pressure 
intensity profiles corresponding to a second isochronal surface based on detection 
signals relating to a predetermined region and acoustic pressure intensity profiles 
corresponding to a first isochronal surface [0069]. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify Trucco et al. '167 with Ebbini et al. '326. The motivation to modify 
Trucco et al. '167 with Ebbini et al. '326 would have been to provide the most accurate 
data without additional data acquisition. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ellsworth Weatherby whose telephone number is (571) 

272- 2248. The examiner can normally be reached on M-F 8:30 a.m. - 5:00 p.m.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eleni Mantis-Mercader can be reached on (571) 272-4740. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 

273- 8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-91 99 (IN USA OR CANADA) or 571-272-1 000. 
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